The most important lineage of Escherichia coli, named sequence type 131 (ST131) is a 22 pandemic clone which drives the increasing rates of antibiotic resistance. While the 23 pervasiveness of ST131 clade C, especially subclades C2 and C1-M27 has been demonstrated in 24 numerous global surveys, no report about the ST131 clades and its virotypes has been published 25 from Iran, so far. So, in this study we investigated and compared the virotypes, antibiotic 26 susceptibility patterns, resistance/ virulence determinants and clonality of ST131 clades collected 27 during one-year surveillance study. 28 Most of isolates belonged to clade C2 (34/76 [44.7%]), with the highest virulence factor (VF) 29 scores and resistance rates. The distinctive profiles of clade C2 virulence genes were revealed by 30 "principle coordinates analysis" (PcoA) test. The distribution of hlyA/cnf1virulence genes among 31 clade C2 was not uniform, so that positive strains showed significantly higher rates of resistance 32 markers (bla CTX-M-15 , bla OXA-1 , aac6Ib/Ib-cr and aac3IIa) and ampicillin-33 sulbactam/gentamicin/tobramycin resistance. Virotype C as the most common virotype (48.7%) 34 was predominant among clade C1 population, while almost all of virotypes E and F [(22/23), 35 95.6%] strains belonged to clade C2, with the highest VF scores and aminoglycoside resistance 36 rates. "Multi locus variable Number tandem repeats analysis" (MLVA) clustered clades C1 and 37 C2 together, while clades A and B strains were mostly identified as singletons. 38 Appearance of virotypes E and F among clade C2 strains with higher rates of aminoglycoside 39 resistance/virulence genes content demonstrate the shifting dynamics of this pandemic clone in 40 response to antibiotic selection pressure by establishing the newly-emerged subsets. 41 (ST131), the currently emerged clone of Escherichia coli which is 60 disseminated worldwide cause severe hospital-acquired and community-onset infections (1, 2). 61
Introduction 59 ampicillin/sulbactam and fluoroquinolone. Also, strains carrying the bla OXA-1 were significantly 149 positive for the bla CTX-M-15 and aac6Ib/ Virotyping of clades and resistance markers: 151
All except four ST131 strains divided in to virotypes A to F. The remaining four strains (no. 502 152 [O16] and 418A, 672, 81 [O25b]) showed unknown virulence genes patterns and couldn't be 153 categorized into virotypes. Virotype C was the most common, represented by 37/76 (48.7%) 154 isolates and predominantly associated with clade C1 (29/37), including subclade C1-M27 [22 155 strains within virotype C, (59.5%)] and C1-nM27 [7 strains within virotype C, (18.9%)]. In 156 contrast, all but one of the virotype E strains belonged to clade C2 [19 strains within virotype E 157 (95%)] (Table 3) . 158 The associations among all 27 detected virulence genes were identified using cluster analysis. 159 The isolates were divided according to 100% similarity of virulence genes content. The largest 160 cluster included 37 strains with a unique set of six virulence genes (sat, chuA, fyuA, yfcV, usp 161 and iutA) that corresponded to virotype C. These isolates harbored mostly bla CTX-M-15 (28/37; 162 76.7%), or were bla OXA-1 negative (31/34; 91.8%), and mainly represented the C1 clade (29/37; 163 [78.4%], including 22 C1-M27 and seven C1-nM27 strains). 164 The second largest cluster, which included 19 clade C2 strains, contained mostly bla OXA-1 165 (100%), bla CTX-M-15 (100%), aac3IIa (89.5%) and aac6Ib(100%) /aac6Ib-cr (94.7%) positive 166 strains with a set of 12 virulence markers (papACEFGII, F10papA, sat, cnf1, hlyA, chuA, fyuA, 167 yfcV, iutA, iha, traT, usp and malX) that corresponded to virotype E. As expected, virotype E 168 strains were significantly associated with resistance phenotypes to ampicillin/sulbactam (P = 169 0.04), gentamicin (P < 0.001), tobramycin (P < 0.001) and amikacin (P = 0.003). The highest VF score was detected among virotype E (mean and median: 15 for both), followed 171 by virotypes B/F (mean and median: 14 for both virotypes), virotype A (mean: 13.13, median: 172 13) and virotype C (mean: 12.70, median: 13) . ExPEC criterion was predominated among 173 bla CTX-M-15 carrying strains (60/64, 93.7%).
174

MLVA typing of ST131 strains: 175
Based on the MLVA typing, 18 profiles were identified among 76 ST131 strains, including two 176 to 11 isolates in each cluster and 5 strains were found singletons. Considering the clades, clade A 177 which included eight O16 strains was divided in to two clusters and three singletons. Two clade 178 B strains were also identified as singletons. The MLVA generated dendogram grouped clades C1 179 and C2 in the same clusters, in comparison with clades A and B which had different and distinct 180 banding patterns and were not clustered together ( Figure 2 ). Isolates were cultured from different specimens including urine, blood, wound and respiratory 286 samples. These ST131 strains were identified from a collection of 338 E. coli isolates based on 287 the gyrB/mdh single nucleotide polymorphism (SNP) multiplex PCR (24). The O25b/O16 288 subgroups were determined as described earlier (25). Allele specific primers for allele 30 of 289 fimH30 corresponding with the main fluoroquinolone resistance associated subset within this 290 clone were used to identification of H30 subclone (26).
291
Clades determination and MLVA-typing 292
For determination of ST131 clades, the multiplex PCR using seven pairs of primers was used as parameter of 0.5%. Using Bionumerics software, the generated dendogram was analyzed by 303 UPGMA and pairwise Dice similarity coefficient. Identical profiles were those that displayed the 304 same banding pattern (corresponding to >95% similarity on dendograms) (14).
305
Virulence factors and virotype determination: 306
The presence of 34 putative virulence markers was assessed by multiplex PCR (28, 29) . The 307 carriage of ≥ 2 virulence genes, including afa drBC, papAH or papC, sfa focDE, kpsMTII and 308 iutA was considered as the criterion for Extraintestinal pathogenic E. coli (ExPEC). Urinary 309 pathogenic E. coli (UPEC) isolates were those strains which harboured ≥ 3 of virulence genes 310 including, yfcV, fyuA, vat and chuA. The virulence factor (VF) score was the total number of 311 virulence genes detected, adjusted for multiple detection of the pap operon (30).
312
Antimicrobial susceptibility testing 313
The standard disk diffusion method on Mueller-Hinton agar was used to determine the antibiotic 314 susceptibility patterns of 76 ST131 strains and results were interpreted according to the Clinical 315 and Laboratory Standard Institute (CLSI) guidelines (31). The number of antibiotics to which the 316 strain was resistant was considered as resistance score. Isolates with resistance to at least one 317 representative of three or more antimicrobial classes were defined as multidrug resistant (MDR) 318 (32). ESBL production was assayed using phenotypic combined disk test according to the 319 recommendations of CLSI (31). 320
Detection of resistance encoding genes: 321
The presence of carbapenemase (bla IMP , bla VIM , bla KPC , bla NDM and bla a: four strains which were not categorized to defined virotypes, belonged to clades A, C1-M27 and two 524 strains to C2. Underlining indicates a negative association. PCoA was based on results for all 27 virulence genes studied. Each isolate is plotted based on its values for PCoA coordinates 1 (x axis) and 2 (y axis), which collectively capture 65.29% of total variance in the data set. 
